Abstract: Use of sodium triethylboron hydride for derivatization of mercury compounds for analysis produces ethyl mercury species.
Introduction
In order to identify and analyse organometallic species (eg butyltins, methyl mercury) from the natural environment it is necessary to release the organometallic moiety from the normally strong binding to proteinaceous material in natural waters or sediments. This may be done by use of Grignard reagents or boron species, normally sodium borohydride or sodium tetraethylboron 1, 2 (illustrated in Schemes 1 and 2). NaB (C 2 H 5 ) 4 CH 3 Hg + > CH 3 HgC 2 H 5 [1] NaBH< (C«H,) 3 Sn* > (C 4 H") 3 SnH [2] Release in a volatile form is necessary to allow chromatographic separation of similar components of the same metal that may be present (eg the mixed butyl tins from marinas, harbours etc). The process of release (derivatization) is assumed not to perturb the amount or character of the organometallic compound present (eg dismutation is assumed not to take place). Numerous experiments have been carried out to demonstrate that this central assumption is correct. Nevertheless, as the case of the naturally occurring methyl arsenic species 3 demonstrates, much potentially interesting information may be lost using the normal methods of derivatization, as only the organometallic moiety and not the counter ion is identified.
Sodium triethylboron hydride (NaB(C 2 H 5 ) 3 H) is used extensively in organic synthesis where it is an excellent source of nucleophilic hydride 4 . Indeed it is colloquially known as "Superhydride"* Potentially then it could be considered as a derivatizing reagent for organometallic species in a similar (or more effective) manner than eg sodium borohydride. This latter reagent is known to be less effective at derivatizing organometallics from more heavily and generally polluted environments 5 and the more nucleophilic triethylboron hydride reagent could be considered as a potentially better reagent in these circumstances.
Use of Sodium (Triethyl)Hydroborate, NaB(C 2 H } ) 3 for the Derivation of Mercury Compounds Apparatus Sodium triethylboron hydride was purchased from Aldrich as a one molar solution in tetrahydrofuran (THF). This solution was used as purchased and it was diluted with dry THF under nitrogen to prepare 0.1%, 1% and 10% concentrations. The dilutions were made using 30cm 3 of dry THF contained in 50cm 3 crimp top vials to which the appropriate amount of sodium triethyl boron hydride was added.
The vials were filled with nitrogen and sealed using aluminium crimp tops and PTFE faced butyl rubber septa. The boron reagent is air and moisture sensitive and manipulations using it were carried out in a glove bag.
Using a Finnpipette, 0.25cm 3 aliquots of the solutions of mercury (II) chloride and methylmercury chloride were placed together in 20cm 3 vials. Using a 1cm 3 syringe, 0.5cm 3 aliquots of the sodium triethylboron hydride reagent at each of the above concentrations were added to the separate vials. The solutions were allowed to stand for 15 minutes and 1pL was then extracted via a syringe for analysis. Yield on derivatization was 100% from comparative experiments with other mercury species.
Identification of the products was by coupled GC AA and/or GC MS instruments. Use of this equipment has been described in detail in a number of previous papers 6 " 8 , but is discussed briefly now.
The GC was an Analytical Instruments Model 92.
Peaks were recorded on a Spectra Physics Chromjet Integrator. The AA was a Perkin Elmer 3100, using a quartz furnace with a hollow cathode lamp operated at 253.6nm with a slit width of 0.7nm. The GC used a 30m SE 30 capillary column which was extended so as to pass through the transfer line direct to an interface at the quartz cell.
(This system is described in detail elsewhere 9 ). The GC AA was operated under the following conditions; oven temperature 100°, injector temperature 110°, transfer line temperature 180°, furnace temperature 600° and nitrogen carrier gas flow rate 1.5cm 3 min" 1 . Flow rate for hydrogen was zero. Small flows of air were required.
GC MS was carried out with a Hewlett Packard 5890 GC fitted with a 12m SE54 capillary column (Altech) interfaced to a VG mass lab Trio 3 triple quadruple MS. Helium gas pressure was 5 χ 10* Nm" 2 .
Results
Using GC AA, and knowing retention times for methylethyl-and diethyl mercury, it was shown that reaction of 0.1% sodium triethylboron hydride with a mixed solution of mercury (II) chloride and methyl mercury chloride produced only two peaks (Fig 1) . From the retention times these were identified as methylmercury and diethyl mercury®.
This suggests that the derivatization produced no dismutation nor production of mercury (o) or mercury hydrides (eg CH 3 HgH or HgH 2 ). If the mercury substrates are derivatized separately then in each case only the appropriate single peak is observed. The chromatogram (at high expansion) in Figure 1 demonstrates the lack of dismutation. The products are from a 10 ppm solution of each of methyl mercury chloride and mercury (II) chloride derivatized with 0.1% sodium triethylboron hydride.
The identity of peaks was confirmed using GC MS. From Figures 2 and 3 it can be seen that the products are ethyl not hydride derivatives.
Close examination of the methylethyl mercury decay pattern, however does confirm that small amounts of mercury-hydrogen species may be present.
These may arise through breakdown of ions in the MS instrument or they could actually Figure  2 it can be seen that there are small peaks at m/e 205 and 220, representing HgH + and CH 3 HgH respectively. In Figure 3 , again there are peaks at m/e 205 and 231/232, the latter possibly representing C 2 H 5 HgH.
Conclusion
Use of sodium triethylboron hydride as a derivatizing reagent for the analysis of mercury compounds produces ethyl(mercury) not hydride derivatives.
